Mechanical stress activates proinflammatory cytokines and antioxidant defense enzymes in human dental pulp cells.
This study was conducted to investigate the effects of mechanical stress, particularly cyclic strain, on proinflammatory cytokines as well as antioxidant properties and their interactions with cellular defense systems in human dental pulp (HDP) cells. Exposure of HDP cells to mechanical strain induced inflammatory cytokines such as interleukin-1 beta, tumor necrosis factor-alpha, and interleukin-6, as well as antioxidant genes such as heme oxygenase-1, superoxide dismutases, reduced nicotinamide adenine dinucleotide phosphate quinone oxidoreductase-1, and glutathione peroxidases. In addition, treatment with N-acetylcysteine, indomethacin, and heme oxygenase-1 inhibitors blocked reactive oxygen species production, antioxidant response element (ARE) gene expression, and Nrf2 accumulation that occurred in response to mechanical stress. These data demonstrate that mechanical strain activates inflammatory cytokines and oxidative stress, which then act in concert to induce the Nrf2-/ARE-mediated antioxidant enzymes. Therefore, we suggest that the activation of a compensatory adaptation or defense antioxidant system might represent a novel mechanism for protecting HDP cells against mechanical stress.